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Summary

Groundwater pumped from wells in Catoctin Mountain Park is obtained from fractures in the
underlying metamorphic rocks. There appears to be no consistent relationship between the
hydrogeologic setting of well locations and well yield. Wells within close proximity and
constructed in similar hydrogeologic settings may produce large volumes of water, or nearly
nothing. Well yield is entirely dependent on the amount of fractured rock encountered at depth

and the water-bearing characteristics of those fractures.

The potential for constructing wells with large yields can be increased by locating them on the
east side of stream valleys. Infiltration of water in stream valleys will eventually reach the
underlying southeasterly dipping bedrock and follow bedding planes and fractures downdip,
toward the southeast. Thus, a well located downdip of a stream (recharge source) will have a

better chance of producing water than wells in other locations.

There is sufficient pumping capacity from existing wells in the park to meet current demand. No
additional facilities are planned. If additional supplies are needed in the future, some of the

existing low-volume wells could be developed as supplemental water sources.
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Introduction

Catoctin Mountain Park covers nearly 6000 acres of mountainous terrain in the Blue Ridge
Province of western Maryland. The park contains several camp/cabin areas dating back to the
era of the Great Depression. Over the years, approximately 20 wells have been drilled in the
park to provide water for NPS facilities. Only about half of those wells were deemed successful,

producing enough water to be developed and equipped with pumps.

This report summarizes the hydrogeology and the history of well drilling in the park. Although
there appears to be no definite pattern or geologic conditions that will insure successful well
drilling, the chances for success can be improved by locating future wells on the east side of
perennial streams to take advantage of the streams as a potential source of groundwater recharge.

Previous Investigations

The geology of the park and surrounding area has been mapped by Whitaker (1955), Fauth
(1977), and Southworth and Denenny (2006).

Nutter (1971) supervised construction and testing of a water supply well at the Camp Peniel
environmental education center. The facility is now the headquarters and administrative offices

for the park.

Huth Engineers (1981) evaluated wastewater disposal systems, water supply systems, and fire

protection systems for the Camp Greentop and Camp Round Meadow areas.

Trombley and Zynjuk (1985) reported on the hydrogeology and water quality of the park. Their
work included sampling and analyses of water quality for wells, springs, and streams throughout
the park. They also supervised construction and testing of a new well at Quarters #5 and
investigated the potential for infiltration from sewage treatment facilities at Camp Round
Meadow to affect groundwater quality at nearby wells.



Dine, Tompkins, and Duigon (1985) compiled basic data for water wells in Frederick County.
Duigon and Dine (1987) provided an assessment of water resources of Frederick County to

provide the basic hydrologic background for planning, development, and other activities.

Geology and Hydrogeology

Catoctin Mountain Park is situated on the east limb of the Blue Ridge-South Mountain
anticlinorium, immediately west of the transition from the Piedmont to the Blue Ridge
physiographic provinces (Figure 1). Geologic formations underlying the park dip toward the

southeast (Southworth and Denenny, 2006).

Figure 1. Physiographic setting of Catoctin Mountain Park.

The park is underlain by PreCambrian metamorphic rocks. The western part of the park is

underlain by Catoctin Formation. The two main types of rocks comprising the Catoctin

Formation are a greenish-gray metabasalt and a bluish-grayish metarhyolite. The eastern part of

the park is underlain by the Loudoun Formation, which is comprised of phyllite and
conglomerate units. Overlying the Loudoun, and outcropping in the very eastern part of the

park, is the Weverton Formation. The Weverton is comprised of a sequence of interbedded

quartzite, phyllite, and conglomerate. A geologic map of the park and a geological cross section

are provided in Figure 2.

The metabasalt and metarhyolite rocks comprising the Catoctin Formation were originally
deposited as molten rock from volcanic eruptions. The volcanic rocks were later covered by

quartz sand deposited as river sediments. These geologic units were subsequently buried and



subjected to heat and pressure to metamorphose into their current state. The units were then

uplifted by mountain-building processes and uncovered by erosion of the overlying rocks.

Landforms and topography in Catoctin Mountain Park are largely a function of the type of
bedrock. The rock near the contacts between geologic units tends to be more fractured, and thus
more easily eroded, than rock from the interior parts of the formations. Linear valleys that
parallel the northeast-trending bedding and foliation planes of the bedrock have formed along the
contacts between the Catoctin and Loudoun Formations and between the metabasalt and

metarhyolite comprising the Catoctin Formation (Southworth and Denenny, 2006).

Rock units in the park are highly fractured and folded. The major axes of folding and cleavage
planes strike northeast-southwest. Cleavage along bedding planes and fractures dip toward the

southeast at approximately 45 degrees (Trombley and Zynjuk, 1985).

Groundwater in the park occurs in the regolith zone overlying unweathered bedrock and within
fracture zones in the bedrock. The regolith is comprised of all of the soil and rock material
overlying the unaltered bedrock and includes both material that has been transported and
material that has weathered in place. The regolith is thinner at the top of Catoctin Mountain and
along ridges and thicker in the valleys. The regolith has moderate porosity and permeability. It
is the principal aquifer in the park. Groundwater also occurs in the openings along bedding
planes, cleavage planes, joints, and faults within the bedrock. The number, size, and
interconnectivity of these openings determine the water-producing potential of the bedrock. In
general, bedrock openings decrease with depth as the weight of the overlying rock tends to
squeeze the openings closed. Areas underlying valleys tend to be better locations for wells

because there is a constant source of recharge from infiltration of water from streams.
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Figure 2. Geologic map and cross section of Catoctin Mountain Park
(from Southworth and Denenny, 2006).



Trombley and Zynjuk (1985) estimate that the regolith extends to a depth of about 200 feet at
Camp Round Meadow. The regolith is less thick beneath the ridges and mountains. The
success of a well constructed at Catoction depends on the thickness of the regolith, the thickness
and degree of fracturing in the bedrock, and the degree of interconnectivity with surrounding
fractured rock. As a general guideline, test holes for water supply wells probably do not need to
exceed 300 feet deep.

Well Inventory

Table 1 is a listing of all wells in Catoctin Mountain Park. It does not include wells and test
holes at The Presidential Retreat or the Naval Support Facility, Thurmont, at Round Meadow.
Well completion reports (as available) are attached as an appendix to this report. Well

completion reports could not be found for every well.

Table 1 shows that none of the water supply wells constructed in 1983 and earlier were more
than 250 feet deep, and many of them were capable of producing more than 30 gpm; some had a
capacity exceeding 50 gpm. Wells constructed in 2002 and 2006 ranged in depth from 400-800
feet, but did not have a better ratio of success than did shallower wells constructed in preceding
years. Both of the 800-foot deep wells did not produce enough water to warrant development as

water supply sources.

Water Systems/Active Wells

There are currently four water systems at Catoctin Mountain Park: Headquarters, Blue Blazes,
Round Meadow, and the Ike Smith water system. Quarters No. 5 and No. 6 are single family

residences that are each supplied by a domestic well.

The Naval Support Facility, Thurmont, operates several wells in the Round Meadow area to
supply water for The Presidential Retreat. Information for these wells is not readily available

and they are not discussed in this report.



Table 1. Wells in Catoctin Mountain Park

Well

State Permit

wmber | Naber | wellname | I | RO e | e
(MGS) (well tag no.)
FR-BD-5 Jim Brown 0 1936 40 8.5 | Abandoned
FR-BD-6 FR-01-8989 | Greentop 1955 230 25| Inactive
ooy | (RO NN B ] s e
FR-BD-8 FR-02-5350 | Misty Mount 2 1956 127 24 | Inactive
FR-BD-34 FR-03-2795 | Blue Blazes 1 1959 230 32| BB/MM
FR-BD-40 FR-66-0492 | Poplar Grove 1 1966 180 40 IS
FR-BD-41 FR-66-0489 | Poplar Grove 2 1966 160 33 IS
FR-BD-43 FR-66-0490 | Jim Brown 1 1966 120 74 RM
FR-BD-44 FR-66-0491 | Jim Brown 2 1966 247 8.5 | Inactive
FR-BD-49 FR-71-0428 | Headquarters 1971 202 19 HQ
FR-BD-114 | FR-81-1284 | Quarters 5 1983 145 60 SFD
Quarters 6 120 SFD
FR-94-3010 | Jim Brown 3 2002 800 6| Inactive
FR-94-3011 | Jim Brown 4 2002 500 140 RM
FR-95-0125 | Ike Smith Test Hole 2006 800 10 | Inactive
FR-95-0126 Ef;;eHso'e at Blue 2006 | 600| 10| Inactive
FR-95-0303 | Blue Blazes 2 2006 660 23| BB/MM
FR-95-0304 | Test Hole at Bldg 167 2006 500 15| Inactive
FR-95-0305 | Ike Smith Well 2006 420 100 IS

MGS (column 1) is Maryland Geological Survey

* Active water wells in the park supply water to the following water systems:
BB/MM - Blue Blazes, Misty Mount, Visitor Center
IS — Ike Smith water system supplies Owens Creek, Poplar Grove, Chestnut, Greentop
RM - Round Meadow water system
HQ — Park Headquarters
SFD - Single Family Dwelling




Headquarters

Park Headquarters is at the former site of Camp Peniel, an environmental education camp. A
well (FR-71-0428) was constructed there in 1971 (Figure 3). It is 202 feet deep. The well has 6-
inch steel casing to 30 feet. The annular space outside the casing was sealed with grout to
prevent surface water flow flowing into the well and contaminating the well. The well was
completed with a 6-inch open borehole from 30-202 feet. Pumping tests determined that the well
has a specific capacity of 1% gpm/foot of drawdown. The well was test pumped for only 3v4
hours at rates less than 20 gpm. It was conservatively estimated that the well could reliably
produce 20 gpm for several hours. Additional testing would be needed to determine the
maximum sustained yield of the well if additional water is needed at the headquarters area
(Nutter, 1971).

The well was constructed into the Weverton Formation which is a greenish-gray quartzite and
quartz conglomerate that has been compacted and metamorphosed to any of the original granular
porosity of the quartz sand. Phyllite (metamorphosed shale) is interbedded with the quartzite.

Groundwater occurs in joints, faults, and other fractures in the rock.

Blue Blazes

The Blue Blazes Well No. 1 supplies water to all NPS facilities from the Visitor Center to the
Misty Mount Cabins, including the roads and trails maintenance building and two houses (HS-
128 and PG-167). A second well was constructed near the maintenance building in August 2006
to supplement the supply from the Blue Blazes Well No. 1. Estimated peak demand for this
water system is 9,000 gpd in winter and 12,000 gpd in summer. Well locations are shown in
Figure 3. The water system has one 33,000 gallon storage tank at Misty Mount.

The Blue Blazes Well No. 1 (FR-03-2795) was constructed in February 1959 and is 230 feet
deep. The well obtains water from fractures in the Catoctin Formation. The well produces 20
gpm with the pump that is currently installed. Trombley and Zynjuk (1985) stated that the well
could produce 32 gpm. The well was hydrofracked in the early 1990s, resulting in increasing the

yield to about 50 gpm.
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Figure 3. Location of the Headquarters and Blue Blazes Wells.

Blue Blazes Well No. 2 (FR-95-0303) was constructed about 750 feet north of the maintenance
shop in August 2006. The well is located at the east edge of a clearing, east of an old barn.
Water is obtained from fractures in the Catoctin Formation. The well is 660 feet deep and has 8-
inch steel casing with a cement grout seal from 0-58 feet. The well is an open borehole from 58-
660 feet. The well was test pumped for 25 hours at 23 gpm, causing the water table to draw
down from the static water level of 42 feet below ground surface to 155 feet below ground

surface. Figure 4 shows the water level response in the well during test pumping and recovery.
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Blue Blazes Well No. 2 (FR-95-0303)
24 Hour Pumping Test, October 11-13, 2006
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180 - T
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Figure 4. Water level drawdown and recovery during testing of Blue Blazes Well No. 2.

Round Meadow

The Round Meadow water system is supplied by the Jim Brown Wells. There are three inactive
wells in the area, which are discussed in a later section of this report. There are two active wells
which pump water to two, 33,000-gallon underground tanks. Water is used to supply park
service facilities at Round Meadow and the Round Meadow group camp. Well locations are

shown on Figure 5.

Jim Brown Well No. 2

Well FR-66-0490 was constructed in March 1966 and is 120 feet deep. The well obtains water
from fractures in the Catoctin Formation. The well has 6-inch casing with a grout seal to a depth
of 26 feet. The well is a 6-inch open borehole from 26-120 feet. The well was test pumped for
24 hours at 74 gpm, causing the water level to draw down from the static water level of 29 feet to

70 feet below ground surface.



Jim Brown Well No. 4

Well FR-94-3011 was constructed in April 2002 and is 500 feet deep. The well obtains water
from fractures in the Catoctin Formation. The well has 8-inch casing with a grout seal to a depth
of 55 feet. The well is an 8-inch open borehole from 55-500 feet. The well was test pumped by
airlifting for 3 hours at 100 gpm, causing the water level to draw down from the static water
level of 50 feet to 500 feet below ground surface.

Quarters No. 5

TR
pasaly S f
e/ /

Jim Brown Well No. 2 |-

i —

Figure 5. Locations of wells for the Round Meadow and Ike Smith water systems.
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Ike Smith Water System

The Ike Smith water system is supplied from two wells at the Poplar Grove Il group campsite
and the new (2006) Ike Smith Well in the Owens Creek Valley (Figure 5). Water from the wells
is pumped to the underground storage tank at the Ike Smith pump house and then pumped to two
33,000 gallon storage tanks north of Camp Greentop. Chlorination for water in this system
occurs at each well house as water is pumped from the well. Water from this system supplies
Camp Greentop, Poplar Grove group camps, Chestnut Picnic area, and Owens Creek

campground and picnic area. Peak demand for this water system is less than 15,000 gpd.

Poplar Grove Wells
There are two water supply wells at the Poplar Grove Il group campsite (Figure 5). These wells

were constructed in 1966 to replace a surface water source from the Ike Smith Springs.

Well FR-66-0489 was completed in March 1966. It is 160 feet deep and is cased and grouted to
a depth of 45 feet. The well is a 6-inch open borehole from 45-160 feet. The well was test
pumped for 24 hours at 35 gpm, causing the water level to draw down from the static water level

of 55 feet to 86 feet below ground surface.

Well FR-66-0492 was completed in March 1966. It is 180 feet deep and is cased and grouted to
a depth of 75 feet. The well is a 6-inch open borehole from 75-160 feet. The well was test
pumped for 24 hours at 40 gpm, causing the water level to draw down from the static water level

of 60 feet to 85 feet below ground surface.

Ike Smith Well

Two wells were constructed in the vicinity of Ike Smith Springs in the summer of 2006. The
first well (FR-95-0125), which was constructed near the springs and pump house, did not
produce much water and was capped. Additional information regarding this well is presented in
the “Inactive Wells” section of this report. The second well was located in the Owens Creek
valley and produces about 100 gpm. This well (FR-95-0305) will be connected to the Camp
Greentop, Poplar Grove, Owens Creek water system.

11



Well FR-95-0305 was constructed in September 2006. It is located on the east side of the Owens
Creek valley, at the intersection of the trail from Ike Smith Springs and the Foxville-Deerfield
Road (Figure 5). The well is 420 feet deep and is cased and grouted to a depth of 56 feet. The
well is an 8-inch open borehole from 56-420 feet. The well was test pumped for 25 hours at 100
gpm, causing the water level to draw down from the static water level of 17 feet to 75 feet below
ground surface. Figure 6 shows the water level response in the well during test pumping and

recovery.

Ike Smith Well (FR-95-0305)
24 Hour Pumping Test, October 4-5, 2006

Pump On
Oct. 4 9:00
100 gpm

20 /-
30

‘ {
40
50 -
70

80

10 1

Depth to Water, Feet below ground surface

Pump Off

90 | Oct. 5 10:30

100 ;
10/4 0:00 10/4 12:00 10/5 0:00 10/5 12:00 10/6 0:00

Figure 6. Water level drawdown and recovery during testing of the Ike Smith Well.

Quarters No. 5

The well at Quarters No. 5 (Figure 5) was constructed in 1983 to replace a contaminated spring
source. The well is 138 feet deep and 6 inches in diameter. The well was test pumped at 60 gpm
for 5 hours, but that pumping rate could not be sustained as the water level in the well was

continuing to decline, showing no evidence that the rate of decline was decreasing.
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Quarters No. 6
Quarters No. 6 is a single-family home (Figure 5). The well is 120 feet deep and 6 inches in

diameter.

Inactive Wells

Several wells in Catoctin Mountain Park are no longer used for one reason or another. Basic
data for these wells are included in Table 1. Well completion reports (as available) are included
in the appendix of this report. Available information for these wells is summarized in the

following sections.

Misty Mount/Blue Blazes Area
There are two inactive wells in the Misty Mount Cabins area (Figure 7). Both wells were located
in the north-south trending valley east of the Misty Mount Cabins. The wells were constructed

in 1956. Two test wells were drilled in the Blue Blazes area in August and September 2006.

Well FR-02-5349 was constructed in the Winter and Spring of 1956. It was drilled to a depth of
180 feet and produced less than 5 gpm. Water is obtained from fractures in the Catoctin
Formation. The well is located east of the creek and about 50 feet north of the entrance road to
the Misty Mount Cabins (Figure 7). The well did not produce enough water to warrant
installation of a pump. There is no record of it ever being used as a water supply source. Some
of the documents in the park files refer to this as Well No. 1 or Well A, as it was the first well

drilled in the area.

Well FR-02-5350 was constructed in June 1956. It is located on the east side of the creek and
about 300 feet north of Well FR-02-5349 (Figure 7). The well is 127 feet deep and will produce
about 25 gpm if its use is limited to about 8 hours per day. Water is obtained from fractures in
the Catoctin Formation. The well is on the east side of the creek, and the cabins are on the west
side of the creek. Well FR-02-5350 has not been utilized for several years because maintenance
of a water line across the creek has always been problematic. However, the well was the sole

source of water for the Misty Mount Cabins for many years following its construction until a
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new water system was constructed in 1960(?) and water from the Blue Blazes Well was piped
into the area. Some of the documents in the park files refer to this as Well No. 2 or Well B, as it

was the second well drilled in the area.

Well FR-95-0126 was constructed in August 2006. It is located north of the maintenance shop,
about 300 feet south of the communications tower (Figure 7). The well was drilled to a depth of
600 feet in the Catoctin Formation and was pumped dry in 3 hours when pumped at 10 gpm.

The well has been capped, and there are no plans to use it.

Well FR-95-0304 was constructed in September 2006. It is located at the end of the driveway,
approximately 60 feet southwest of Building 167 (Figure 7). The well was drilled to a depth of
500 feet deep in the Catoctin Formation and was pumped dry in 3 hours when pumped at 15

gpm. The well has been capped, and there are no plans to use it.

Ike Smith Springs Area

Well FR-95-0125 was constructed at Ike Smith Springs in August 2006 (Figure 8). The well is
on the north side of the access road to the pump house and east of the creek. The well was
drilled to 800 feet and has 8-inch steel casing grouted in place to a depth of 78 feet. The well is
an 8-inch open borehole from 78-800 feet. Production was tested by the air-lifting method for 3
hours. The well was estimated to yield 10 gpm. The well was capped and placed in inactive

status due to the low estimated yield.

Greentop

A test hole was drilled north of the Central Park Road near the Greentop entrance in 1955
(Figure 8). The well (FR-01-8989) was drilled to 230 feet deep and was test pumped for 24
hours at 25 gpm, resulting in drawdown of about 10 feet below the static water level of 27 feet
below ground surface. These data would seem to indicate the well would be a reliable source of
water, but there was concern that the well might be constructed in a “pocket” of fractured rock
that might be dewatered during long periods of continuous use or during droughts (Otton, 1955).

There is no record that the well was ever equipped with a pump or used as for water supply.

15



Jim Brown

The original well in the Jim Brown area was 40 feet deep and was constructed in 1936. The well
was backfilled with concrete and the casing was cut off below ground surface around 1978. The
associated concrete storage tank (approximately 15,000 gallons) was removed about 1980. The
original Jim Brown Well was no longer needed after construction of the Jim Brown Well No. 2
provided an alternative source of water for facilities at Round Meaadow.

There are two inactive wells in the Jim Brown area (Figure 8).

The Jim Brown Well No.1 (FR-66-0491) was constructed in April 1966. The well was drilled to
250 feet and has 6-inch steel casing grouted in place to a depth of 46 feet. The well is a 6-inch
open borehole from 46-250 feet. The well was test pumped at 10 gpm for 9 hours, causing the
water level to draw down from the static level of 21 feet to 53 feet below ground level. The well
was capped and placed in inactive status due to the low estimated yield. The well is in the
middle of the hiking trail (Catoctin Trail) about 350 feet south of the pump house at Jim Brown
Well No.2.

The Jim Brown Well No. 3 (FR-94-3010) was constructed in April 2002. The well was drilled to
800 feet and has 8-inch steel casing grouted in place to a depth of 60 feet. The well is an 8-inch
open borehole from 60-800 feet. The well was test pumped by airlifting from 800 feet and
produced an average of 6 gpm for 3 hours. The static water level was 50 feet below ground

surface. The well was capped and placed in inactive status due to the low estimated yield.

16
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Figure 8. Inactive wells in the Ike Smith, Greentop, Jim Brown areas.
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Water Use and Potential for Streamflow Depletion
Firm figures for water use at the park were not available. The estimated peak use (per John Hart,

Facility Manager) for the various systems is:
Round Meadow 11,000 gpd

Ike Smith 15,000 gpd
Blue Blazes 12,000 gpd summer
9,000 gpd winter

There are no plans to develop additional facilities at the park, and thus, it’s not likely that water
use will increase in the future. Usage might decrease as older toilets and showerheads are

replaced with low-flow fixtures.

All groundwater has the potential to flow toward, and discharge to, adjacent streams. Pumping
groundwater from a well near a stream intercepts some of the groundwater flowing toward the
stream, resulting in streamflow depletion. The amount of streamflow depletion is a function of
the depth of the well, the distance from the stream, and the degree of interconnection between the
stream and groundwater at that particular site. As a worst-case analysis, we can assume a perfect
connection between groundwater pumping and streamflow reduction. That is, streamflow is
reduced by an amount equal to the rate of groundwater pumping. As an example, we could
assume that all of the water demand for the Ike Smith water system is pumped from the new Ike
Smith Well adjacent to Owens Creek. Pumping the well continuously at 15,000 gpd is the
equivalent of 0.02 cfs. The maximum amount of streamflow depletion from pumping the well is
0.02 cfs.

In reality the impact of groundwater pumping on streamflow is reduced by the return of most of
the water to the groundwater system by infiltration through septic leachfields. The numbers
given for peak demand represent the maximum pumping from the various wells; demand is much
lower on many days. Also, most of the water systems obtain water from a number of wells at
various distances from streams. As the volume of water pumped in any given day decreases and

the distance from the stream increases, the amount of streamflow depletion decreases.
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Recommended Locations for Well Construction

The strike of geologic formations underlying the park generally follows a NE-SW trend. Many
of the stream valleys are oriented along this same trend because it is easier for natural erosion
processes to follow the natural fracture patterns in the bedrock than perpendicular to the natural

fracture pattern.

The dip of the formations is southeasterly at about 40-50°. A dip of 45 ° would have a slope of
1:1. If we have a situation where a stream valley has formed over a fractured section of the rock
units (the fractured rock being more easily erodible), we may have groundwater recharge
occurring as infiltration from the stream into the outcrop of the rock. The groundwater could
then flow down the dipping slope of the fractured rock and could be intercepted by a well drilled
a short distance downgradient (southeast) from the stream. This scenario is shown in the
following sketch (Figure 9). Because the dip of the geologic formations is approximately 45°,
the rock units underlying the stream will be 100 feet deeper for every 100 feet that the well is

located southeast from the stream.
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Figure 9. Hydrogeologic model for siting well locations.
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It appears that two of the most productive wells, Blue Blazes No. 1and the new Ike Smith well,
fit this hydrogeologic model. However, the Jim Brown No. 4 well does not fit this model and yet
produces 100 gpm.

Successful development of water-supply wells at Catoctin is mostly dependent on encountering
fracture zones below the water table and the degree to which those fracture zones are
interconnected with other water-bearing fractures. It is nearly impossible to conduct surface
analyses to determine whether there will be fractures at some depth and even more problematic
determining whether those fractures will yield significant amounts of water to a well. The odds
of obtaining water from a well can be increased by locating new wells geologically

“downgradient” from streams, but it doesn’t guarantee success.

The seemingly random pattern of fracturing in the bedrock at Catoctin can readily be illustrated
by looking at past well drilling. Four deep (400-800 feet) wells have been drilled in the vicinity
of the Jim Brown Wells (Figures 5 & 8). Two of these wells produce large amounts of water
(75-100 gpm), and two of the wells produce less than 10 gpm. At Misty Mount, two wells were
drilled in the same geologic setting, the bottom of the valley east of the creek (Figure 7). One of
the wells produced 25 gpm, and the other produced 3 gpm.

Typical Well Construction

Typical construction for wells at Catoctin Mountain Park is shown in Figure 10. An oversize
borehole (usually 12-14 inches diameter) is drilled through the soil and weathered bedrock
comprising the regolith, penetrating several feet into bedrock. Well casing (6-8 inch inside
diameter) is placed in the hole, and the annular space is filled with cement grout to form a
surface seal to prevent downward flow of surface water into the borehole. The well is completed
by drilling an uncased, open borehole into the fractured bedrock. Generally, the well casing and
cement grout seal extends to about 40-60 feet below ground surface. Wells drilled prior to 2002
were generally no more than 200-250 feet total depth. Wells drilled in 2002 and later range from
400-800 feet deep.

20



Cement
Grout Seal

R

s

%

Fal A
; b,
; Fractured
' Bedrock b
?f/ ¥
p;,};;i ; 9
¥ £
;‘%v ; Open %
. Borehole 2
%% ﬁ
) At

LN

w ot o o

Figure 10. Typical well construction at Catoctin Mountain Park.

Recommendations

Some of the inactive wells in the park could function as low-yield, supplemental supply wells.
Constructing a well in this type of geologic environment that will yield more than 20 gpm should
be considered unusual. It’s much more likely that a well drilled in fractured metamorphic rock
would yield less than 10 gpm. A 10 gpm well operated on a schedule of 8 hours on and 16 hours
off will produce nearly 5,000 gpd. A couple of low-yield wells and adequate storage tanks can

result in a viable water system.

Some of the previously constructed, and currently inactive, wells might be very good supply
wells. For example, the well at Greentop was reportedly test pumped at 25 gpm for 24 hours
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with only 10 feet of drawdown. This would seem to indicate that it would be a very good well,
but it has never been utilized. Before more wells are drilled at the park, records should be
reviewed and existing inactive wells should be tested to determine whether they might meet the

need.

Water levels in the existing wells should be measured on a regular basis to monitor water table
changes in response to groundwater pumping, natural seasonal cycles, and drought effects.
These data can also be used to identify problems with the pump or piping in a well. Often when
a well stops pumping water or the pumping rate decreases, the first reaction is that the well must
have gone dry, or is going dry. It’s more likely that the pump is wearing out and pumps less
efficiently, or there is a leak somewhere in the piping. Regular water-level monitoring will help
diagnose production problems by identifying whether the problem lies with the pumping
equipment or with the aquifer. Quarterly water level monitoring would be optimal; semiannual

monitoring should be considered the minimum amount of data needed.
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Glossary

Anticlinorium — A regional anticlinal structure that may include smaller anticlines and synclines.

A sketch of the Catoctin Mountain anticlinorium from Whitaker (1955) is shown below.
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Metabasalt — A basalt that has undergone metamorphism. Often called greenstone.

Metarhyolite — Rhyolitic rock that has undergone metamorphism. The metarhyolite at Catoctin

has a bluish or bluish-gray hue.
Phyllite — A metamorphic rock similar to schist but finer grained, so that the constituent grains
cannot be seen with the unaided eye. Phyllite is considered to be a product of low-grade

metamorphism. It is transitional between slate and schist.

Regolith — The regolith is everything from land surface down to solid bedrock. It includes soil

and partially weathered rock overlying bedrock.
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Appendix

Well Completion Reports

Wells are listed in order of construction, oldest well first.

Greentop Well 1955
Misty Mount No. 1 1955
Deepen Misty Mount No. 1 1956
Misty Mount No. 2 1956
Blue Blazes No. 1 1958
Poplar Grove No. 1 1966
Poplar Grove No. 2 1966
Jim Brown No. 1 1966
Jim Brown No. 2 1966
Headquarters Well 1971
Quarters No. 5 1983
Jim Brown No. 3 2002
Jim Brown No. 4 2002
Ike Smith Test Hole 2006
Test Hole at Blue Blazes 2006
Blue Blazes No. 2 2006
Test Hole at Bldg. 167 2006
Ike Smith Well 2006
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O wner's {-7&# P Y eame g é‘/"/’?‘/‘“"'

//, ¢ j/?g/

rd
4

Pl

Sy

(ORIGINAL)
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Detayed ReR¥ Filed N7 et

v I

IS STATE OF MARYLAND
DEPARTMENT OF GEOLOGY, MINES AND WATER RESOURCES

The Johns Hopkins University
RALTIMORE 18, MARYLAND

Form §

’ i WELL COMPLETION REPORT

This report must be submitted within 30 daus after completion of the well P
e o
/ 7" WELL DESCRIPTION -
{ 7 WELL DESCRIFTION Permit Number = ./
WELL LOG CASING AND SCREEXN RECORD Name of Owner
X R . ) State the kind and size of casing, liner, shoe,
State the kind of formations penetrated, their screen, and other accessories (if no casing used,
depth, their thickness, and if water-bearing give diameter of well) N
- FEET FEET
e oA PR ) ) A . o
O Y €x 5""‘ F‘:a"(f A/ trorm.. 3. to. L3 Sy‘eeﬁ{.’;ﬁ ‘ ) from f,‘.”..mff Tourz Pumped Pt
) - £ F LD
» SH /""—'5{ et K 40 i g évecvft_)u] Type of Pump Used.?
Vo PPeR E Pumping Rete
¢ P re oC X AR umping 2 .
: 18 #e vie Gallons per Minute.

WATER LEVEL

Dictance from land surfsce &%

wat s

Before Pumping

il b

When Pumpi

e s

APPEARANCE OF ¥

Clear . (:

Cloudy ... ..o

Taste ...

(rdor .

Capacity

Gallons per Minute... ...

Gallons per Hour ... .

Pump Column Tength. ... ...

REMARKS

Well Driller 4777
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’““fw EDERICI. CCUWTY DEPARTHANT OF HAALTH
12 East Church Street
Winchester Hall
Frederick, Maryland %PI\A"‘ Grove Mo 1

L

Leted by well drailler. Cepy to be sent to the Frederlck County Health
,‘ent, within fifteen (15) days after completion of drilling.

HEALTH DEPARTMENT COMPLETION CERTIFICATA FOE PRIVATE WELLS

Date March 28, 1966

Owner of Property _Catoctin Mountain Park Driller York Drilling Company, Inc. Reider
g Roosevelt Avenue Opposite Lincoln Park

Address Thurmont, Maryland idlress York, Pemmsylvania 17405

Exact location ofrproperty where well was drilled Foxville, .on the Manahan Road, beyond the Jok
Corps Camp No., 4 well - 4OO' west.

If Subdivision: Name Bloci: No. ______ﬂ__;_"_ Lot No.

Permit No, _ F—66-W-492 (This is the numbsr issued by the Department of Geolegy.

Construction and performance characteristics of well

(1) Diameter of largest bit g -
(2) Greund water encountered at None  Tue
(3) At what depth was first vel. water encounvered _ 95 ft. Cased o'f: Yes No. X
(4) Total depth of well _180 ., Stardirg wo . level in well b _ow ground surface when
: pamriad 87 o ft.
(5) Casing: Diame+- - <5118 6" ID  Length of metal casing _ 76"
* e wuwsingjjoints watertight? Yes XX No.___ How were these joints sealed:

by welding XX
S by treaded sJ.eeve
Finished casing terminates l‘l—a ____ft. 2bove ground level %3 ft below ground level

(6) Well cement grouted: Yes XX  No_ To what depth __Ths ft.

(If answer to No. 6 is NO an deCpt"DlG explanation in detail is necessary

(7) Yield of well: 4O  gal. per min. No. of hours pump operated at this rate during
test 24 _ hourb: . minutes.

(8) Log of materials encountered during driliing Burden

I hereby certify that the above information concerning this weljé/ls trte and correct.
Well Driller

Dept. of Geology, Mines and Water
Resources

License No. 92
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7S, MARYLAND

tfice Building ‘

21401

STATE OF MARYLAND

DEPARTMENT OF
WATER RESOURCES

WELL COMPLETION REPORT

THIS REPORT
MUST BE SUBMITTED
WITHIN 30 DAYS
AFTER COMPLETION
OF THE WELL

WELL DESCRIPTION

pa

e WELL LOG

State the kind of formations penetrated, their
color, their depth, their thickness, and if water-

CASING AND SCREEN RECORD
State the kind and size and position of casing,
liner, shoe, screen, and other accessories (if
no casing used, give diameter of well).

Permit Number F—hbli=fG2
owner_Catoctin Hopntein
Address Thumnont, Karylan:
Subdivision

Section Lot

bearing
FEET DIAM. FEET
PUMPING TEST
- . from o (inches)  f to___
‘%& . &e N rom . ,—7 / inches rom_o ° Hours Pumped 2&' hours
2 £ p . Submersib;
é{ — {\k \‘Z&V\ w2 ) (/" i Type .o Pump Used
Vs 3 Pumping Rate
< E o \,3 2 , gC\\“QJXSN Gallons per Minute LO
(4 %
A5
. o WATER LEVEL
@%—r‘t € A (a&:f Mo _— +
{3“ “14 \ HS) { O ?: P = Distance from land surface to
S hag\ @ / -y ie—‘t"" t ) water:
- \
Gv&'ﬁ f ) " f? ] LQN\EQ-Q& . Before PumpingJﬂ__FL
S, o 43T »T‘ .
C‘\,‘( g,. & 7? “3";\\& < When Pumping __B_i___.__Ff.
Ree. ¢( € Ky
el 80" APPEARANCE OF WATER
Gu« < AL \Zc [ A% 82 ] Z/ # ¢t | Clear £E Cloudy
. e & 7 6 o
-3\-\‘; f slamd TV v 8’& ¢ Taste Hone
G\ﬁ,{.u Qg( 8 ot Odor —__HNome
_(___, S
g\kﬁ&f é ﬂ"’-’x 5./g £ B q ¢ Height of Casing Above Land
G‘* e ‘{a e 8 ' Surface —_38%  ___ Ft.
i QL o
SN é NE ool ) i PUMP INSTALLED
N Q C“ Type
b \-v oy [
S{ ‘ (}3 Capacity
\hgzt e ‘, & w;ﬁ';f—" Gallons per Minute
G“A c‘\‘* Quﬁ. M 9(? Gallons per Hour
L\&\Lf &l ‘XHQ utowu \ (X) ) Pump Column Length______ Ft,
Goesw Vocw 168" \m‘:.@w LOCATION OF WELL ON LOT -
LN W V Show permanent structures such as building(s), septic
o= : — ;zq' tank, and/or other landmarks and indicate not less
g.h&\ - ¢( :5%\__\&,:(';—;)‘ \ T.—-__ tha distances {(measurements) to well,
I " 126 o\ e
A é (,{wc,«:t-a_ ¥ oo S NORTH
¥ {a ) ET
£
ik&
s
Date Well . Well Driller
Was Completed 2 7 56 Signature

TRIPLICATE
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;/j%*ﬁjw THE FREDERI?AﬁCOUNTY DEPARTMENT OF H<ALTH
s 12 East Church Street
- Winchester Hall
o " Frederick, Maryland POPI&V Goa\/e /Va. E
“ Lo ]
NOTE-~ To be completed by well driller. Copy to be sent to the Frederick County Health
Department within fifteen (15) days after completion of drilling.

HEALTH DEPARTMENT COMPLETION CERTIFICATE FOR PRIVATE WELLS

Date Mareh 28, 1966

* Owner of PropertyCatoctin Mountain Park DrillerYork Drilling Company, Inc. Reider
Roosevelt Avenue Opposite Lincoln Park
Address Thurmont, Maryland Address York, Pennsylvania 17405

Exact location of property where well was drilled lﬂ@&xill§+u£h the_Manahén_ﬁgad+_h§zgnd_hh§_£9b
Corps Camp No. 3 well 300' west

If Subdivision: Name Block No. Lot No.

Permit No. Fub6-W-L89 (This is the number issued by the Department of Geology.

Construction and performance characteristics of well

(1) Diameter of largest bit g o
(2) Greund water encountered at __ None 3 fie
(3) At what depth was first weir water encountered 59  ft. Cased off: Yes _ ___ No, X
(4) Total depth of well 160 ft. Standing wr . level in well b _ow ground surface when
- pumnios 85 ft.

(5) Casing: Diamet-- - v81n8 __ AN I.D Length of metal casing 46

fma wusingjjoints watertight? Yes XX _ No. How were these joints sealed:
T by welding XX

by treaded sleeve

Finished casing termihates 44%  ft. above ground level 1 ft below ground level

(6) Well cement grouted: Yes _XX No To what depth _ 443 ft.

(If answer to No. 6 is NC an acceptable explanation in detail is necessary

(7) TYield of well: 35 gal, per min. No. of hours pump operated at this rate during
test 2L hours: minutes.

(8) Log of materials encountered during drillingBurden, Blue and ggeenlrock, brown shale and
ave

I hereby certify that the above information concerning this well is true a correct.
C. A/ /{i‘*‘Qm
Well Driller

Dept. of Geology, Mines and Water .
Resources

License No. 92
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MUST BE SUBMITTED
WITHIN 30 DAYS
AFTER COMPLETION
OF THE-WELL

DEP ARTMENT OF

5~
WATER RESOURCES u)‘ﬁﬁjd 7

REPORT

StaseLffice Building il
ANNAPOLIS, MARYLAND 21401

WELL COMPLETION

WELL DESCRIPTION Permit Number __ B—66W—L8¢

WELL LOG

State the kind of formations penetrated, their
color, their depth, their thickness, and it water-

CASING AND SCREEN RECORD
State the kind and size and position of casing,
liner, shoe, screen, and other accessories (if

D g gxaug\

e G Duc

w N8

NAY

Ownerw
Address Th_ (VR i Ol'lt,, !ﬂ!ll

Subdivision

E bearing no casing used, give diameter of well). oaetion Lot
FEET DIAM. FEET
PUMPING TEST
from G to___ (inches) from (o ___
(-é ' " Hours Pumped 24
neD e 37 G Type of Pump Used Submergil
\.,{ { Q 7 gg\\w&q\a Pumping R“'E_ZL_—»
(‘k.\(g g O S oo VL el E.& o Gallons,per Minute 35
s
W ez M 58‘ Vip WATER LEVEL

Distance from land surface to
water:

Before Pumping 85 F

| /
& \ 7 3 46‘ 4 & When Pumping _ &6 F
; . \ '
xouow Shoele. T% APPEARANCE OF WATER
G\a\:&l Cﬁ enm»m Nl 18 J "‘(‘— Clear— %L Cloudy
§ 3 WA
M Green £ T
Taste . Hone
§O& Syl e% :‘.HS. e 6'} & este
Q! ) Odor Nope
G\«L*&\.., GGV, ‘O—l
[y Height of Casing Ab Land
{z.‘ﬁwm :&V‘h\ﬁ é G\’Ou‘& ‘ &Q’ eight o asing . ove n
b o Surface_l_&_._____ F
Q \ Q: <. '
ON& &\\?& ;i G“"'N s /(qo PUMP INSTALLED
|
Type
Capacity
Gallons per Minute
Gallons per Hour
Pump Column Length F
) LOCATION OF WELL ON LOT
Show permanent structures such as building(s), septic
tank, and/or other landmarks and indicate not less
than 2 dis‘fonces (measurements) to well,
Well Driller
: Date Well .
Was Completed 3 fél d:é Signature
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THE: FREDERICK CCUNTY DEPARTHMoNT OF HsSALTH o
12 Zast Church Street

_ Winchester fiall Tim Beown Ne. |
Frederick, HMarvland

"To be completed by well driller. Copy to be sent to the Frederick County Health
Department within fifteen (15) days after completion of drilling.

S

HEALTH DEPARTMENT COMPLETION CERTIFICATE FOR PRIVATE WELLS

Date  April 5, 1966

Owner of Property (Catoctin Mountain Papk  DrilierYork Drilling Company, Inc. C. Reider
Roosevelt Avenue Opposite Lincoln Park
. Address __Thurmont, Maryland nddress York, Pennsylvania 17405

Exact location of property where well was driiled Foxville, on the Manahan Road, beyond the Job

Corps Camp No. 1 Well —- 1,100 ft. w8st of Manahan Road ~‘nggzng§_gamp Site,

If Subdivision: Name Block No. ___ Lot No.

Permit No., F-46-H-490 (This is the number issued by the Department of Geology.

Construction and performance characteristics of well

(1) Diameter of largest bit an I
(2) Greund water encountered at - fu.
(3) At what depth was first wel. water enccuntered 28 ft. Cased o f: Yes No, xx
(4) Total depth of well 120 ft, Standing w . level in well h _ow ground surface when
. Farn.cd 714— f 49
(5) Casing: Diame+- ~ -=sing 6! _ Length of metal casing 27
foe wwsingjjoints watertight? Yes _xx No. How were these joints sealed:
by welding XX
by treaded sleeve
Finished casing terminates _ 13 ft. above ground level _25% ft below ground level
(6) Well cement grouted: Yes _xx No To what depth ___ 25% ft.

(If answer to No. 6 is NO an acceptable explanation in detail is necessary

(7) Yield of well: 74 gal. per min. No. of hours pump operated at this rate during
test 24 hopzs-, 0O minutes.

(8) Log of materials encountered during drilling ggxd_gn:
ve

I hereby certify that the above information LOHLCPHLQg thls weIL tr?i and correct.

Well Priller
Dept. of Geology, Mines and Water
Resources

License No, 92

41




"

Yiate Office Building ™
ANNAPOLIS, MARYLAND 21401

STATE OF MARYLAND

DEPARTMENT OF
WATER RESOURCES

iy

THIS REPORT
MUST BE SUBMITTED
WITHIN 30 DAYS
AFTER COMPLETION

WELL COMPLETION REPORT OF THE WELL
WELL DESCRIPTION permit Number 1 =0E==490
Catoctin Bountaln Pe

Qwner 8
WELL LOG CASING AND SCREEN RECORD Add Inumc)n\}, E"iarfflanc
state the kind of formations penetrated, their State the kind and size and position of casing, ress

color, their depth, their thickness, and if water- liner, shoe, screen, and other accessories (if Subdivision
bearing no casing used, give diameter of well). Section Lot

FEET DIAM. FEET
PUMPING TEST
from_Oto__ (inches) from_gro_ L
g . Hours Pumped "
B0 e8a /6 ' < T Type of Pump Used Submersib)
\t:},’ i Pumping Rate . Gal.Per Hi
l( - C z SJ'?’E( ',/ f| Gallons per Minute 2L
3 P ‘ <
o hailv 4 h 0 ] 2 WATER LEVEL
g‘cb QQ( — ( Ql: - Distance from land surface to
- % ' water:

~ &t 2 32 Before Pumping 29 Ft.

\‘bwf é S i When Pumping T P
39

N PR ? APPEARANCE OF WATER
Gaowe\ ~ Asaio o ) / Clear X __ Cloudy
2 P \ Taste Hone
15 v oss 3

\\'Wt—f\.)«- WLBio @ Odor Hone
#A. &G d
7 , Height of Casing Above Land
g L !

. k‘b&d( A 7;* Surfcce____l_m;%_____-—Ff.
G&'C&u’gg = \&Ju& - T t PUMP INSTALLED
Y ) 77 Type
ng%} % & ol ¥ f Capacity

/06 Gallons per Minute
Q UGy g i ] ¢ Gallons per Hour
i flo Pump Column Length_ Ft.
Xg(; \4(;2 C‘rﬁ?'ﬁ S ‘ LA ¢ LOCATION OF WELL ON LOT
{ 2 O Show permanent structures such as building(s), septic
tank, and/or other landmarks and indicate not less
than 2 distances (measurements) to well.
Date Well Well Driller -
Was Completed '2—23—{3& Signature
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et L e P TETU S R UTLN s 5N TS PR B o}

12 Fast Church Street

Winchester Hall
frederick, Maryland :Tiyn Br‘own Ho- &

NOTE-~ To be completed by well driller. Copy to be sent to the Frederigk”Tounty Health
Department within fifteen (15) days after completion of drillfﬂﬁ%k/ﬁ

HEALTH DEPARTMENT COMPLETION CERTIFICATE FOR PRIVATE WELLS

Date May 19, 1966
Owner of Property _Catoctin Mountain Park Orilier York Drilline Comggnv. Inc. C. Reider
Roosevelt Avenue Opposite Lincoln Park
Address ___Thurmont, Maryland ~diress York, Pennsylvania __17LOL

Exact location of property where well was driiled Foxville, on the Manahan Road beyond the Job

Corps Camp No. 2 Well ~ 1,000 ft. west.

If Subdivision: Name Block No. Lot No.

Permit No. F-66-W491 (This is the number issued by the Department of Geology.

Construction and performance characteristics of well

(1) Diameter of largest bit arn o
A
(2) Grrund water encountered at __28 i i
s>
(3) At what depth was first vel. water encounvered _ 53 ft. Cased o f: Tes No. IX
{1)
(4) Total depth of well 250 ft., Standirg w o level in well b .ow ground surface when
—‘_— S 53 O v
L o
(5) Casing: Diame*- . .esing A" Length of metal casing 1.4
v
" wwsingjjoints watertight? Yes ti__fNoc How were these joints sealed:
by welding -
1 by treaded sleeve __
Finished casing terminates % __ft. 2bove ground level Ll 995 Tt below ground level

(6) Well cement grouted: Yes XX 7 No_ To what depth ___ 443 L ft.
(If answer to No. 6 is NC an acceptable explanation in detail is necessary
g Y I

)
(7) Yield of well: _ 10 Igalé per min. No. of hours pump operated at this rate during

test 9 . . bourk 15 minutes.

e e T ERTE TR Bt vt

(8) Log of materials encountered during drilling Clgy, Sand, Hard Blue Rock, Broken Formation

I hereby certify that the above information concerning this well is true a7l orrect.
Well Driller . hl

Dept of Geology, Mines and Water
Resources

License No. 92
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.L? Ea;, C Ul"CV
Winchester
Freder.ck,

—- To be completed by well driller.

Devartment within fifteea (153 of drilling.
Py - o

EEALTS DEPART TiT CCMPLETION CIRLIFICATE TCR R LLLS
vate -7 T/ _
\Owner of Propertyck ,L/ m,/ Sl T g Driller ALISTHIN K KEYSER, 190,
_ WELT DRMUONG -
Addpg{ésﬁ/‘ff///u/ / oy For o d 277 Addrese RT. 7, FREDERICK, MD,
- 7 WO Z-1949 -
Exact location of property where well was drilled \_,:):_,< e T st )/,; “,/ /
//“,‘ i /i, fo
(o B RN S =i d g Ki /tw AT ')c,.y*"‘
If Subdivision: Name Block Ko. Lot W®o. ____
Permit No. /Z”‘ . 7/ -"[,f"’ ﬁ/;/,f/ {This 15 the nuwber issued by the Department

of Geology.)

Construction and performance characteristics of well

o 07
(1) Diameter of largest bit 7/
(2) Ground water encountered at _ __~Z A= ¢ St

P :
(3) At what depth was first vein of water sercountercd é /)‘t Cased off: Yeg—Tio

(4) Total depth of well A 478, Standing water level in well below ground surface
wben not pumping __ 27.2 fr.

g,
(5) Casing: Diameter of caslnoé__///é‘ £/ Length of metal’/cas—:‘cr.g' o 2
Are casing joints water “tight? Yes p.~TNo __ Jow were these joints S
by welding
i by treaded sleeves g
Finished casing terminates _/____ft" above ground level ST

level.
(6) Well cement grouted: Yes _—¥0 To what depth ‘?2_%_ 5390
(if answer to No. 6 is 0 an acceptable explanation in det=zil is necessary

(7) 7Yield of well:/Z gal. per min. No. of hours pump operated at this rate during
! test __ _/ hours minutes,

_,}(a_/ AMQ x/j” o L*—r."xfﬁff{lj

/

36t gt s .,
I bereby certify that the above information onc/el 1ng th1Sr M‘f is t%%/ﬁi & cov"rr—

7

(8) Log of materials encountered during drilling¢%

0

W

‘Jg}‘l Drlgfi If
Dept. of Geclogy, Migks ug.u Water Kesourc
License No. /?/J
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w 0O <g

Z ’
o = & EDERICK COUNTY HEALTH DEPARTI Q“O’PTE rs Ne. &
:; @) Q

g qu County Approval Certificate For Well Installation

=
I"/ SOPEPT oF T uE Ao Driller Auc7Iv ECAA VA
S o oMo pRAIYE Salt Street or R.F.D.

wcelt AT p Tufs P EARA ) ?ost Office

-

Lcion of property (- ou7ir  MUs]SFA  MATTOwAC  PARR - Fle T XVILCE - JEEPTRED

/ﬁo - !};/QNG'/",AS CARATE R L ;ﬁy

Block or
If Subdivision: -Name Section Lot No.
Well to furnish water to: House Commercial establishment Other
Area of lot sq.ft.

Lot Sizes Width (front) Depth (1. side)
— acres

(rear) (r. side) ‘
This application is made with the understanding that the well will be drilled only at
the place designated by the Health Department and as shown in the sketch below. A
completion certificate of this well must be filed by the driller, at the Health De-
partment, within fifteen (15) days after completion of drilling. All well drilling
operations will be carried out in accordance with regulations of the State Department
Drilling at any other location, other than shown on sketch, VOIDS this

of Health.
approval ce.rt::.i;lcate. ‘ ‘/ Z . 7 ,
Date I / - b" 9.3 LAY Ay, _/{,7/5“/1,{,&—6,»'\/

Szgnature of Applicant
Qwner Contractor

Well Driller ¢ & _Agent

E<To FoXVILE  CHupa b D ',3,-!'4—09' FoxVIWE FEIRFPIEE  £2p
’ A - | d
: Bty (wel b BEVESSY
‘4 ’/ . 37 D RELLE )‘)
o -
Ew } N, TREE i
s"\ff’ﬂr;c. — \ sy BT
2 N T M6
PREA f! ] r 7 O SPY
47 baoTH ) ! )
e e e =
i NOTICE = READ CAREFULLY
Y4 ' : Hous & enaG £ |07 The applicant for-this permit Is herewith:
" advised that the property to be served by
S this system is in an area shown to be in
g TE s
i the Fredsrick County Comprehensive Water
= \ i snd Sewarage Plan. The system Yor which
= ‘ (%\ %L} m ST this permit is issued is of a temporary nature
U SFPTIC T ARE and the applicant is herewith advised that i
must be disconnected and connected to any

such future community system if and when-

Pl /4 REEF
~ : * hecomes available to serve the propert.

/\/ ; ;‘:i,u.:.{’élrjﬂ
CRROTRE I RS s
A o

The property described: above: has: been: inspected and the well site approved a:s: shown..

J{-77— %3 Sanitarian: |,7;£(/f‘ A e

Date of approval.
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WELL COMPLET, T
FILL IN THIS FORM COMPLETELY

WWNATURE
(MUST MATGHSIGNATURE ON APPLICATION)
' _ue. @; /*_UA/D‘_I/Z/ |

SITE SUPERVISOH (stan of driler or journevman

MDE USE ONLY
{NOT TO_ BE FILLED IN BY DRILLER)}

T (EROS) wQ

70 72

74 75 76

49

- — PLEASE TYPE
ST/CO USE ONLY DATE WELL COMPLETED Dépth of Well
DATE Received B -

MM oD Yy 2 2 / o b 22 O 26
T 13 15 2 {TO NEAREST FOOT)
OWNER T1RT0C0T7 o Tag/i)  frk N -

last name first name
STREET OR RFD [Pacian 4/ ToWN 2 exX e .
SUBDIVISION SECTION LOT )
WELL LOG GROUTING RECORD 1o I l
Not required for driven wells WELL HAS BEEN GROUTED [r\ﬂ 1 2
(Circle Appropriate Box) 77 PUMPING TEST

STATE THE KIND OF FORMATIONS PENETRATED, THEIR . —_—

COLOR, DEPTH, THICKNESS AND IF WATER BEARING TYPE OF m G MATERIAL (Circle one) HOURS PUMPED (nearest hour) 3
DESCRIPTION (Use FEET | Sheck | CEMENT ' BENTONITE CLAY T
additional sheets If needed) FROM TO bearing EYe) . (9 .

= ; NO. OF BAGS NO, g‘éOUNDS PUMPING RATE (gal. permin.) _____ ¥ =~
Jom S = GALLONS OF WATER METHOD USED T0 2 ot
54’ . /c / RIS DEPTH OF GREi:T SEAL (10 nearest foot) 20 MEASURE PUMPING RATE ._éff_ﬂ_t_,
. f ft. ft.
&) ey Moo Fan rom 48 TOP 52 0 54 BOTIOM 58 WATER LEVEL (distance from land surface)
7 = Q (enter 0 if from surface) b’()
R et /0 6O | e casing "CASING RECORD BEFORE PUMPING —
types
[ iie Shnt - insert m WHEN PUMPING §po
g 270 1760 |37/3 appropriate ONC 53 55
code R
"_ Pa 2 e below TYREQF PUMP USED (for test)
@UV zs r5” |34 1 = ‘. puston turbine
MAIN Nominal diameter Total depth
¢ e‘«] Y. ,4(; = CASING top (main).casing of main casing other
7 70.70 soo g:ypE (neareﬂ inch)! (nearest foot) . centrifugal : rotary (describe
/[J'— u P 4 (?2 57 57 below)
P — <80 60 61 63 64 66 70 . i [ : i
;s i Soe |5 Fo jet submersible
Lome S /“' £ E OTHER CASING (if used) 37 27
é diameter depth (feet)
~ 12 M inch from to
7 jeed [fhe w«’#% » e . " , , PUMP INSTALLED
. so | 700 A — DRILLER INSTALLEG PUMP YES
ook 5 & s <
e i (CIRCLE) (YES or NO)
' 8 : I = ) IF DRILLER INSTALLS PUMP, THIS SECTION
B /u @ /é / MUST BE COMPLETED FOR ALL WELLS,
el Voo 600 screen type ~ SCREEN RECORD TYPE OF PUMP INSTALLED —
or open hole P PLACE (A,CJ,P,R,S,T,0) 29
p BHA 0
appropriate CAPACITY:
ppcope BRONZE GALLONS PER MINUTE  _________
be]ow (to nearest gallon) 3 35
PR
PUMP HORSE POWER
7 41
DEPTH (nearest ft.) PUMP COLUMN LENGTH
NUMBER OF UNSUCCESSFUL WELLS: § ~ (nearest ft.)
yes 1 ‘-"’ (o 8 QO ' . g
WELL HYDROFRACTURED C@ FECIRCIT EE z 'NG HEIGHT ~(aCrllac'gn«’;lgrpgl;%a;ehgzxm)
c . above
CIRCLE APPROPRIATE LETTER w2 33 24 26 % 52 5 LAND SURFACE
A WELL WAS ABANDONED AND SEALED s -~
A WHEN THIS WELL WAS COMPLETED cs [Z] below =X (n?gégst)
E ELECTRIC LOG OBTAINED, R 38 39 41 45 a7 51 . 50 51 .
TEST WELL CONVERTED TO PRODUCTION E
P WELL E SLOT SIZE 1 2 3 LOCATION OF WELL ON LOT
| HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUGTED IN | ¥ SHOW PERMANENT STRUCTURES
KT B R e | DT oo O Tyl
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESENTED OF SCREEN ___________ INCH) TWO DISTANCES
HEREIN |s ACCURATE AND COMPLETE TO THE BEST OF MY f55 B‘]t (MEASUREMENTS TOWELL)
rom o )
7
/%ERS LIC. NO.1 W/V/Qb_f CRAVELPACK L I , S (F/
F
o, (jf ~ | WAS FLOWING WELL S—
% 72 “&c ﬁéf/ 4" INSERT F IN BOX 68 68
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N LE] ‘REPORT -
FILL IN'THIS FORM COMPLETELY

. - PLEASE TYPE
i i T PERMIT NG
EI’T‘E"RSEQ?V&NLY DATE WELL COMPLETED Depth of Well FROM “PERMIT TO DRILL WELL"
0, Yy . - -
MM oD Yy %\’ o? ) 22 Y] O 26 o
T T3 75 30 {TO NEAREST FOOT) 26 20 30 31 32 33 34 &5 3657
7 y=r]
OWNER CHTQETIH ey TARIC e !
STREET OR RFD__ A4 pans Ed TOWN T2/ / 7 _ :
SUBDWISION__"/IAT/otr e 747 SECTION Lot UX /7 X
' WELLLOG GROUTING RECORD V° = lc l l '
ired f | I WELL HAS BEEN GROUTED @
Not required for driven wells (Civclo Approprate Bagy o 1 2 PUMPING TEST
THE KIND OF FORMATIONS PENETRATED, THER | - . : —_—
STOLOR, DERTR, JHnATIONS o WATER BEARING ~ { TYPE OF RNG MATERIAL (Gircle one) HOURS PUMPED (nearest hour)
Esenron e FEET T ek | oement BENTONITE CLAY 80 09
al sheets If nesde i
= DO tbeang } o o eacs 27 o, oF PouNDS FTOO puMPING RATE (gal. per min,) ; -
Jor SoL o |2 GALLONS OF WATER 2 METHOD USED TO Ve %
3 DEPTH OF GROU‘T&AL (to nearest foot) jD MEASURE PUMPING RATE |___L_,
S‘/ "/9 “/ c{ /ol from 48 TOF 52 f 1o 54 BOTIOM 58 WATER LEVEL (distance from land surface)
(enter 0 if from surface) . 5" U
7 reed njgountady casing . CASING RECORD BEFORE PUMPING - = M
[ { Y types -
Rock L insert [S]T] m WHEN PUMPING 2006 ¢
. appropriate O 22 25
p : code
CPuc { 25’ ‘below . TYPE OF PUMP USED (for test)
-8 {42 /L/b’ o i i ° u g piston turbine
- S/ / MA'NG {\lorrzina!nr;igsei:‘t;r ngta\aILd::s!i':\g et : . th
8 4 CASIN op (mal } orn other
D R4 kj ({4 gij (near;s: inch)! (nearest foot) centrifugal E rotary gde?scr)ibe
: S7 27 27 27" - below]
- g ’ ]
A /U e S c’[“ uf ’/</g 92 2 60 &1 85 &4 = 20 J (et @ submersible
Iy E OTHER CASING (if used) 27 77
3 veeHd jJqeualyy — o diameter depth (feet)
/Z /( 9’2 7 j/{ g inch from to
“
¢ ” A - - "~ | DRILLER INSTALLED PUMP YES @
] T : CIRCLE) (YES or NO)
‘ w Uy (380 g (
Z’Z'/V ¢ 5 i 8 — {F DRILLER INSTALLS PUMP, THIS SECTION
- N ‘ ,,‘,,‘ 9 MUST BE COMPLETED FOR ALL WELLS.
A "/9 /:,wu)“ ° —— screen type  SCREEN RECORD TYPE OF PUMP INSTALLED _
s g | SeP or open hole T . PLACE (A,CJ,P,R,8,T,0) 29
. N BOX 29.
S S o oo CAPACITY
opriate :
i BRONZE HOLE GALLONS PER MINUTE
below -(to nearest gallon) a1 35
I PUMP HORSE POWER —
. ; = 37 a1
Cl2 * DEPTH (nearest ft.) PUMP COLUMN LENGTH
NUMBER OF UNSUCCESSFUL WELLS: é ) 'TJ1J - oo (nearest ft.)
S e} 27
yes no. PR S CASING HEIGHT (circle appropriate box
WELL HYDROFRACTURED @ A &8 9 1 15 17 21 o= and enter casing height)
c, above .
CIRCLE APPROPRIATE LETTER | otz oRa2 S % LAND SURFACE
A WELL WAS ABANDONED AND SEALED s
A WHEN THIS WELL WAS COMPLETED ca El below '2 (n?g:tg)st) )
E ELECTRIC LOG OBTAINED R T3 a0 41 w5 47 51 49 50 51
P 1V;IEESL[ WELL CONVERTED TO PRODUCTION ) S SLOT S17E 1 , . LOCATION OF WELL ON LOT
| HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUGTED v 1 SHOW PERMANENT STRUCTURES
eSS R MLCOUTIISIAE | owweres fepnest Sy
CAPTIONED PERMIT, AND THAT THE: INFORMATION PRESENTED OF SCREEN 7 5 INGH) TWO DISTANCES
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF My (MEASUREMENTS TO WELL)
KNOWLEDGE. from to . ,é/ ;é
- . f a
DRILLERS LIC. NO.1 Mk‘{ DQ_%_* | GRAVEL PACK | ) ; ﬂe )
: D IF. WELL DRILLED
ALk | /f/{’/d{,&.-sx,(w-y» WAS FLOWING WELL _—
SRATORE — | INSERT F'iN 80X 68 68
{(MUST MATCH/SIGNATURE ON APPLICATION) ["MDE USE ONLY ;
) 7 (NOT TO BE FILLED IN BY DRILLER) Isl J S
G LIC. NO.1 /)7_”_ D ﬁi/_ | T © (ER.0.S.) wa ’ // ) /‘ kS
- AT 70 72
SITE SUPERVISOR (sign. of dfiller or journeyman - A 74 75 76
responsible for sitework if different 'f_rom permittee) ,T&';FSEO = q'horﬁmmu ATHES NATA

51
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(MDE uss om.v)

1 2. 3 (]
(THIS NUMBER: IS TO BE PUNCHED

STATE OF MARYLAND

WELL COMPLETION REPORT
FILL IN THIS FORM COMPLETELY

IN COLS. 3-6 ON ALL CARDS) . i PLEASE TYPE R

- — - - - RMIT NO. N
e DATE WELL COMPLETED Depth-of Well EROM “PERITE N DS WELL"

MM o0 vr MZ!:IZ!QQW 22 0 26 - -0/
D 3 % % 2 % 31 % % % % %7
OWNER QCATLCTIN 11 19un T 741 v fﬁ@i—’ . , , .
STREET OR RFD_____ " /NANA Har) (KOAT e Foiille ,
SUBDIVISION___ZKE _omeqd 3172 SECTION L1 Lot Camp ¥ .
WELL LOG GROUTING RECORD N c l 3 |
Not required for driven wells }Aglirié}.e %%rgfﬁﬂi‘eGB%%UTED [E ‘ 1. 2 e

NUMBER OF UNSUCCESSFUL WELLS:_ N/

WELL HYDROFRACTURED - @
CIRCLE APPROPRIATE LETTER

A WELL WAS ABANDONED AND SEALED

WHEN THIS WELL WAS COMPLETED

ELECTRIC LOG OBTAINED

TEST WELL CONVERTED TO PRODUCTION

E
P wel

| HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTED IN
ACCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION" AND
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESENTED
HEREIN 1S ACCURATE AND COMPLETE TO THE BEST OF MY

A

R e ey

t

73 goe

S-PENETRATED, THEIR
S R, JGHRNERS AND IF WATER BEARING Z\é’:‘i;’: GBOUTING MATERIAL (Circle one) HOURS PUMPED (nearest hour) \;
ceccmrTon e I e ') BENTONITE CLAY 5 o
: 29 | No. oF BAGs_.S_ P%OF rounos.TZ22 | pumpiNG RATE (gal. per miny ___ LD
- 11 15
Fop S0 o |l GALLONS OF WATER __ 200D e ODUSED O
J “ DEPTH OF GROWT SEAL (to nearest foot) < MEASURE PUMPING RATE ¢ [3@44_42& ;
%m Mov faclf / (?/ from ft. té__iﬂ, : |
a8 52 54 BOTIOM 58 WATER LEVEL (distance from land surface)
lose fLe oy o 7 g (enter 0 if from surface)
C/ e CASING RECORD BEFORE PUMPING 77_0_20 1
<y 7 o types
insert WHEN PUMPING JQ()_. f
7’“&‘2& ook [Lacle /6 /¢ appégg;late 5
3 o] /< 7 Ve below OF PUMP USED (for test)
1 - E] piston turbine
Lase rLoely C/t / I MAIN  Nominal diameter  Total depth . ,
7 ? ,2 CASING uzp (msrr;) ca:|;1lg tzl main (c?.sm)g other
TYPE nearest incl nearest foot centrifugal rotary (describe
AT I : | | : ]
Gravel 25 |ag |7 S¢ s J0 %7 27 77 below)
Qreed Mos hoch 2% |sa 60 _ 61 63 64 66 70 mlel @ submersible
op sl E OTHER CASING (if used) 77 77
diameter depth {feet)
Wt}' 2 k 5‘2 5"/ ﬁ inch from ‘to
el M, o . .
Gre & A sq {32 3 1 J ' | DRILLER INSTALLED PUMP YES @
Epactore y2 185 |~ |i (CIRCLE) (YES o NO)
N
e f/ ’ G L It it g IF DRILLER INSTALLS PUMP, THIS SECTION
Green Mo ek ¥2 |38¢ MUST BE COMPLETED FOR ALL WELLS.
rec ';‘/0'"" oct 257 6oo screen SCREEN RECORD TYPE OF PUMP INSTALLED _
. 1 or open ole PLACE (A,C,J,P;H,S,T,O 2
Qutizs ~ o~ S [BIR] [H]O] | weokss :
5/“3 3 /"'L e too | 67 appropna(e BRONZE HOLE CAPAClTY
GALLONS PER MINUTE
Jreed Mo ul//‘]’» v (725|860 be|ow (to nearest gallon) 35
3 PrRs OTREN
PUMP HORSE POWER
- 7 41
c 2 DEPTH (nearest ft.) PUMP COLUMN LENGTH

(nearest ft.)

43 47

CASING HEIGHT (cnrcle appropriate box

KNOWLEDGE.

(MUST MATCH

E:
) " 15 17 21 ] N

A and enter casing height
c, ﬁ above : ity
H Y % % 32 5 29 LAND SURFACE
= nearest
g [=] betow ol (iae
R 38 33 41 45 47 51 49 50 51
E
E SLOT SIZE 1 2 3 ) LOCATION OF WELL ON LOT
N SHOW PERMANENT STRUCTURE SUCH AS

DIAMETER (NEAREST BUILDING, SEPTIC TANKS, AND /OR

OF SCREEN INCH) LANDMARKS AND INDICATE NOT LESS

60 THAN TWO DISTANCES
from to (MEASUREMENTS TO WELL)

GRAVEL PACK . ;oL %
IF WELL DRILLED
WAS FLOWING WELL J—
INSERT F IN BOX 68 68

-' NATURE ON APPLICATION) O USE OnY
/ZI’VI HX/ (NOT TO BE FILLED IN BY DRILLER)
LIC. NO.1 D - T (ER.0S.) wa
| loEe= . ) ®
%P SUPERVISOR (sign. of driller or journeyman - LOG_"’ T 75 T
siplq for sitework if different from permittee) fgi;fﬁgop& INDICATOR Ty

53
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SEQUENCE'NO.
(MDE USE ONLY)

3783

1 2 3 €
(THIS NUMBER IS TO BE PUNGHED

STATE OF MARYLAND

WELL COMPLETION - REPORT
FILL IN THIS FORM COMPLETELY

—];5\7” Ha[: o-T Bfma. BJ&

IN COLS. 3-6 ON ALL CARDS) PLEASE TYPE B B
- ~ . PERMIT NO.
[S)I_lrgongcsjvngLY DATE WELL COMPLETED Depth of Well FROM “PERMIT TO DRILL WELL"
("] 00 vy Y, ﬂ Lf 2 26 5 5
) N A TFE%@U 2@“:1’) %8 2 30 31 32 30 34 3 38 37
owNer__CLATOCTIV _—_ MoUMTan] PHRK = it .
STREET OR RFD, m PARK CENVTRAL : TOWN O XVIIE .
suspivisioN__[NIISTY [/ Site. SECTION ___[A) 4] Lot Cpmrp ] ,
< WELL LOG GROUTING RECORD' = L7 I I
Not required for driven wells YELL HAS BEEN GROUTED @ —— PUMPING TEST

STATE THE KIND OF FORMATIONS PENETRATED, THEIR
COLOR, DEPTH; THICKNESS AND {F WATER:BEARING

TYPE OF GROUTING MATERIAL (Circle one)

HOURS PUMPED (nearest hour)

T FEET etk | CEMENT " BENTONITE CLAY r—
additional sheets if-neaded) FROM Y0 | bearing .\ | /0 .
- NO. OF BAGS__ £ NOfF POUNDS _ﬁ é‘é PUMPING RATE (gal. permin.) ___ /&7 °
Fepp Set o |2 GALLONS OF WATER 32 T e ) " s
qres rto fpoe 2 |2 DEPTH OF GREZT SEAL (o nearest foot) 73 MEASURE PUMPING RATE W_,
E @ /g 7 2 from [T T0P 52 L 55 BOTIOM 58 it WATER LEVEL (distance from land surface)
!/ (enter 0 if from surface)
) 3 L/ A CASING RECORD BEFORE PUMPING - 5 D ft.
Sofd m v 3g P — casing e 17 2%
es
reed posd pacll s neor WHEN PUMPING _QM ft
G e 350, 20 appropriate T CONCR » = 1t
code
/1(~Q odo ced below OF PUMP USED (for test)
2o 24 v i i i piston T | turbine
N d MAIN  Nominal diameter ‘Tolal depth o
) {Ce. - Re. | top (main) casing  of main casing - oth
9 Novid R ‘/{ /,2 / ‘//o Ve C_?YSPf‘éG (nearest inch)! (nearest foot) centrifugal @ rotary (dase(’:ribe
. bel
7 ree) va& Reclt ' 54- 3 XO 27 27 27 low)
2 ’ SO G e W mjet I—_§I submersible
710 qa51 [= OTHER CASING (if ussd) pii 57
@ UV"'Z 5 o diameter depth (feet)
H inch from to
c . I T 5
5 DRILLER INSTALLED PUMP YES @
Greed nounk ¢ £ 60 s (CIRCLE) (YES or NO .
i (Yl )
ek b L L AL d IF DRILLER INSTALLS PUMP, THIS SECTION
. MUST BE COMPLETED FOR ALL WELLS.
screen type  SCREEN RECORD TYPE OF PUMP INSTALLED -
or open hole PLACE (A,CJ,P.R;S,T,0) 29
insert BRASS OFEN CAPACITY :
e BRONZE HOLE GALLONS PER MINUTE
below (to nearest galion) 31 35
PLAS OTHER

PUMP HORSE POWER

NUMBER OF UNSUCCESSFUL WELLS: ‘ _)_

WELL HYDROFRACTURED

CIRCLE APPROPRIATE LETTER -

A WELL WAS ABANDONED AND SEALED
WHEN THIS WELL WAS COMPLETED

ELECTRIC LOG OBTAINED
TEST WELL CONVERTED TO PRODUCTION
WELL

A

E
P

&

I HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTED IN
ACCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION™ AND
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESENTED
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY
KNOWLEDGE.

37 41

WS LIC. NO.’I?

uc.no. MW D 8% ¢/,
[0 B

siTe SUPERVISOR (sign. of di"er or journeyman
responsible for sitework if different from permittee)

ci2 1 DEPTH (nearest ft.) PUMP COLUMN LENGTH
(nearest ft.)
1 7o 7 g é oo - 43 47
E W T 31 CASING HEIGHT (circle appropriate box
L 79 and enter casing height)
c, (£] above
Wi 5 -5 =1 ® LAND SURFACE
s
c3 Iz] below 2 (n?g(r)eta)st)
R 38 38 41 45 47 51 49 50 51
E
ERSTCTIore ) . LOCATION OF WELL ON LOT
N SHOW PERMANENT STRUCTURE SUCH AS
DIAMETER (NEAREST BUILDING, SEPTIC TANKS; AND /OR
OF SCREEN INCH) LANDMARKS AND INDICATE NOT LESS
56 80 THAN TWO DISTANCES wid
from to (MEASUREMENTS T@ /3.1;-‘)
GRAVEL PACK ell i/ Q/“
IF WELL DRILLED | )= ’ c N4 X Q> W
WAS FLOWING WELL _ .-\«b \\
INSERT F IN BOX 63 68 X
MOE_USE ONLY ST AP
(NOT TO BE FILLED IN BY DRILLER) | l\ [CH A Y
R (ER.0S.) wa . e
T }\ Z VV\&)/ ? ®
70 72 S0 O?"o'? S
— o e | T2 P02
T INDICATOR OTHER DATA a~
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s il

R : L3
(TH;"S NL?MBER IS TO BE PUNCHED FILLIN THIS FORM COMPLETELY
IN.COLS. 3-6 ON ALL CARDS) PLEASE TYPE .

ST/COUSE ONLY DATE WELL COMPLETED ~ Depth 6f Well
D’:\zE Roeeolged—- .

OWNER ) .

STREET OR RFD TOWN M , .

suBDIVISION_fYSTY Y ou T ~ SECTION _W [ Lot el o .
WELL LO-l(‘3r GROUTING RECORD =

No NI drive WELL HAS BEEN-GROUTED
chiteqthediion el (Clmle%propnate Box)

D O P ORMATIONS FENSTRATED. THER | TYPE:OF GRQ TJNG MATERIAL (Circle ore)

.@—,—'—2-1

PUMPING TEST
HOURS PUMPED (nearest hour)

escnmon e e T ceMeny[C M BENTONITE CLAY. QB 9

- - § bearing § \0. OF BAGS 0?5 NO, OF POUNDS. .ﬂ__ PUMPING RATE (gal. per min.) __-5'_ y
fopr Soil o | GALLONS OF WATER /. Sp METHOD USED TO e
Shely P DEPTH OF angg SEAL (to nearest foot) MEASURE PUMPING RATE IQK:E._Q!L_.
grees Mmoosdy, P P o T I Ym aorrom =™ |- WATER LEVEL (distance-from land surface)

| 2 (enter 0 if from surface) 2./
So&¥ a¢ |24 ﬁ;;‘;‘;—‘ CASING RECORD BEFORE PUMPING =
insert 1S|T] /5%

Green powk pede| 9y |90 e m A A% WHEN PUMPING - =

od .
Grew me it ooty &1:03 TYPE OF PUMP USED (for test)

P b & n turbine
. l70 gee / MAIN Nominal diameter Total depth @ —
Q ot CASING top (main) casing  of main casing .
TYPE  (nearestinch)l  (nearest foot) @Wmmuga[ E rotary (describe
G reed w—au};lz i $ee |6eo S+ g 60 E i 27 below)
O Ci “en 1 hrramryy S ie——— 7 )
60 61 6 64 66 70 m ot 'S [ ubmersivie
. E OTHER CASING (if used) 27 77
! 2 diameter depth ( faet) - —"
H inch from
¢ PUMP INSTALLED
A - & H— * | DRILLER INSTALLED PUMP YES
i (CIRCLE) (YES or NO)
] Co L I g IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.
screen SCREEN SCREEN RECORD TYPE OF PUMP INSTALLED —_
or open PLACE (A,C,J,P,R,S,T,0) 29
“ IN BOX 25.
L CAPACITY
riate
R e BRWZE HOLE GALLONS PERMINUTE  ___
(to nearest gallon) 31 35
o
PUMP HORSE POWER —_—

. . 37 AL
C l 2 |1 DEPTH (nearest ft.) - PUMP COLUMN LENGTH
(nearest ft.)

1419‘ 2 5’8 é (o6 43 47
2 ~ - : CASING HEIGHT (circle appropriate box
WELL HYDROFRACTURED - 1 15 17 S 21 e~ and enter casing height)
2 above
29

NUMBER OF UNSUCCESSFUL WELLS

LAND SURFACE

oW TO>»>m

_ CIRCLE APPROPRIATE LETTER e SR 5
A WELL WAS ABANDONED AND SEALED
A AHEN TS WL WAS COMPLETED o El below 2 ("?;;f)s”
E ELECTRIC LOG OBTAINED R "33 a9 a1 45 47 51 49 50 51
£ .
P [EST WELL CONVERTED TO PRODUCTION D . . LOCATION OF WELL ON LOT
| HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUGTED IN | ‘ SHOW PERMANENT STRUCTURE SUCH AS
m:gm mxvcréu mﬁ Lzsog;N %4'“ !.",E;;‘%ﬁ?é;‘?,‘i“ﬁ?’i 5352 .DIAMETER (NEAREST BUILDING, SEPTIC TANKS, AND /OR
OF SCREEN INCH) LANDMARKS AND INDICATE NOT LESS
APTIONED PERMIT, AT T MATIO! £ —_—
gsnem IS ACCUHATQNRNBHOOM::EEEFNEF%?J THIE Nagg‘lgso;n 55 56 80 THAN TWO DISTANCES
KNOWLEDGE. from to (MEASUHEMENTS TO WELL)
DRI . NO. M}g 0_91_0 GRAVELPACK L ; \ ¥ cell
) IF WELL DRILLED \ &
y WAS FLOWING WELL —_— Jo®
A INSERT F IN BOX 68 3 \{
O BIGNATURE ON APPLICATION) "MDE USE ..L - ]\ G T
‘_g / (NOT TO BEFILLED iN BY DRILLER) Y 7
uc.Noa MAV/D _4¥1 T  (EROS) wa 2 7""}\ cweu,/”
/m 70 72 'g £ 17 é}
SITE SUPERVISOR-(sign. of drilier or journeyman - LOG_ 74 75 76 {
responsible for sitework if different from permittee) Mt INDICATOR OTHER DATA (o
NAIGINAL

DERVLARAN El
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lgfue,23/¢~z¢5~/ugh21

L. FRANKLIN EASTERDAY, IN_—
FIELD DATA SHEET

Date: = 2@ Page 1 of 1

Type of Test 24 HOUR PUMPING TEST

State Tag FR-95 0303 owner: (AT0CTI) Mmokaian) fark
Lacation: Wit e il Water Level Below (M. P) i PR
Start Time: : ' M.P Above Ground: .,,’2

ft.well, gpm -

Min Time Level GPM Min Time | Level | GPM Min Time | Level | GPM

Q2 |48 |23 | 35 |9:55 9% s |23 | 1305 | 10028 1452 23

1

2 922 [528 |05 | a0 |16:00|25,9 | - |1anrs |MiAB| )Hg0| 25

3 19-23 |56-¥ |23 | 45 |16:08197.9 |- |1snrs |12:20 £¥RL |00

4 |29 1593 |25 | so 16:46 /7661 |- | 16hrs |1:28|/58.2|- 5

5 92851622 |23 | 55 | 481451609 |23 |18nrs | 3120|4507 |2

6 |FR(E5ZE |27 | 60 |p0B|lez.c |23 |20nrs | £R0|/5FO |-

7 19:23 (e.8 A, 90 0:80(//2.2 |<2> | 2onrs | T220|/ 5% 2|

8 |9:28(68.4 |- |120 |Mrao|lt9.E| 23 |2anrs |RRRO|/SHES| 03
o |92 (70.6 |¢° |1s0  |[Se|R3.5| <3 e /55223
10 930 [73.2 |- 180 [1:2e]/R72 2 |03

12 9732|7850 |5 |210  1a:s8|/30.6 |3

14 |(923% (722 |3 240 |piee B3 ¥ |23

16 [$:36 (775 |23 |300 |22@l372¢ 0>

18 [9:38 | BLEY |2 360|320 |0 /5|03

20 [9:40 | 832 |5 |a20  |W2eelry195]2

22 |G:42 | 8570 |~ |4g0 | &r20|/48. 40| B

24 | P [86.6 || onrs |3RO|/YHLE| A0

26 |9./46| 381 |-2 |1ones | Pi2ell Y5 7].23

28 |9:%818%.3 | 7 | 11nrs | 028775, 7] 22

30 |2:52(90. & |23 |1ones (902007073 |23
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L. FRANKLIN EASTERDAY, INC
FIELD DATA SHEET

Date: :’JQ/"{/.,AQ ,/jf{) (s Page 1 of 1
Type of Test ~ Recovery Check
State Tag FR~ 35-0303 Oowner:
Location: AMist o Aeund 2 Water Level Below (M.P):
Start Time: M.P Above Ground: '
ft.well, gpm
Min | Time Level GPM Min Time | Level | GPM Min Time | Level | GPM
VA R 35 i 1676 13hrs
2 el |l Ls a0 |} e |lobH 14hrs
3|03 /380 45 AT 105 Y 15hrs
4 | RS 132, 8 50 |/ 30 [10H.0 16hrs
5 |2 v a0 8 55 |43 1033 18hrs
6 /0¥ JR ¥ 60 S i 20hrs
7 |7 ¥y | f2S s 90 |&04 | A Y 22hrs
8 | o va|123.58 120 =7 Q4.9 24nhrs
o [/ 7911110 150 /2 1923 - liolm oblision |4 e
10 |72 59 |10.30 180 BRIV AN
12 |/0/52|}1%.0 210 |10 |85
14 |ASY[1/6.1 20 |XHO |83 &
16 /951945 300
18 PO 5Y (113,45 360
20 |47 2@ )], 10 420
22 [/422])11.35 480
24 {1789 | 11OYS 9hrs
26 |// 2 [109.85 10hrs
28 |1/ o8 [109.3 11lhrs
30 |40 10875 12hrs
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- - b —— T SEQUENCE RO At

cl1 50 8 (MDE USE ONLY) “STAT
WELL COMPLET_ N F .

(TH|S NUMBER IS TO BE PUNCHED FILL IN THIS FORM COMPLETELY

IN COLS. 3-6 ON ALL CARDS) PLEASE TYPE

ST/CO USE ONLY - DATE WELL COMPLETED Depth of Well

DATE Recelved ;

™ 00 w ) 2 5 OQ C)

3 7 | T ESTFOOT) R o a5

/)’I/Jw,d/ ai) VARK N N

OWNER

STREET OR RFI ” TOWN ZHURM ot T :
SUBDIVISION T OU. SECTION GAmP | B otk {t X )

WELL LOG ) GROUTING RECORD I i I
Not required for driven welis WELL HAS BEEN GROUTED 1 2
(Circle Appropriate Box) PUMPING TEST
A T N O eras AND f}ﬁ',‘,ﬂ‘ég&&{.‘ﬁ%“ TYPE OF GR G MATERIAL (Circle one) HOURS PUMPED (neareel hour) \37
Dssch?\tl’m&ur ) 'FRO":EET = if waler CEMENT ‘E BENTONITE CLAY EE 8
Bearing § No. OF BAGS N(Z:? gft%!nos PUMPING RATE (gat. pormin) L8
4o Se- | D |3 GALLONS OF WATER METHOD USED TO 612 bt *
DEPTH OF GROi: SEAL (to ‘nearest foot) MEASURE PUMPING RATE o
S bl 37 3|5 from = -‘_ﬂ'& soTToM 158 WATER LEVEL (distancs from land surface)
(an’(er 0 if from surface) 5’0
3 U‘QQ/»J s ) 3 % casing CASING RECORD BEFORE PUMPING = % .
- types
peoesk . 1 fnser WHEN PUMPING 5/ 00 ¢
appéggriate . CONCR P =

Fractorel /35| 7v0| be]l.osv ‘ TYPE OF PUMP USED (for test)
7reeﬂ houtld' MAIN Nominal diameter Total depth [;[gair E] piston L

CASING top (main) casing  of main casing

y Yo < i )

(L. (5 I( 5 fo's) TYPE (nearest inch)! (nearest foot) @ centrifugal @ rotary @

' >+ 3 o 7 below
Gy L W m jet @ ubmersible

E OTHER CASING (if used) %7 7,
e diameter depth (feet) p—
H inch from to i
PUMP INSTALLED
(9]
% . =L L ~ | DRILLER INSTALLED PUMP YES @
g (CIRCLE) (YES or NO} !
b —_ IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.

screen type  SCREEN RECORD TYPE OF PUMP INSTALLED —

or open hole PLACE (A.c,J,P,R.s.T,O) &

appropriate CAPACTY

B e o toiE GALLONS PER MINUTE

below (to nearest gallon) 3 35
PCAS OTHER
37

PUMP HORSE POWER
41

Cl2 DEPTH (nearest ft.)
T D) _,_L,.I - PUMP GOLUMN LENGTH
b o o0 47

L1 et CASING HEIGHT (circle appropnate box
WELL HYDROFRACTURED @ A 15 17 21 . and enter casing height)
- C, @ above
CIRCLE APPROPRIATE LETTER H o & o 5 o LAND SURFACE
A A WELL WAS ABANDONED AND SEALED s (nearest)
WHEN, THIS WELL WAS COMPLETED ca B below & foot) |
E ELECTRIC LOG OBTAINED R 38 39 41 46 47 51 49 50 51 .
TEST WELL'CONVERTED TO PRODUCTION E
P we £ SLOT SIZE 1 o . LOCATION OF WELL ON LOT
THEREBY GERTIFY THAT THIS WELL HAS BEEN CONSTRUGTED IN | ¥ SHOW PERMANENT STRUCTURE SUCH AS
m:ggn%gai xvg;u mﬁ o gﬂgﬁls;sﬁ#gm#qrugtrag\«’g DIAMETER (NEAREST BUILDING, SEPTIC TANKS, AND /OR
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESENTED OF SCREEN a—— INCH) %’xgwwg%g%g&gg‘smw NOT LESS

HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY

KNOWLEDGE. from to \?\ U;&MENTS TO WELL)

GRAVEL PACK 1 J
{F WELL DRILLED

WAS FLOWING WELL p—

INSERT F IN BOX 68 68

e
(MUST M ﬁ H sneununﬁ ON APPLICATION) ["MDE USE ONLY
m WA 4 (NOT TO BE FILLED IN BY DRILLER)
LIC. NO.1 D_L E -T (ER.0.S.) wa

Lo " ,

SITE SUPERVISOR (sign. of driller or journeyman v 74 75 16
..... neilte nr citawnrlk if diffarant fram permittea) TELESCOPE i\lofﬁr‘be\ﬂ OTHER DATA
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| Ke Smith We§]

WELL COMPLETION REPORT
FILL IN THIS FORM COMPLETELY-

o oy .
{THIS NUMBER 1S TO BE PUNCHED

| v cots. :3-6 ON ALL CARDS) ) ) PLEASE TYPE
- - T T PERMITNG.
g}/TcE:ongos;E NngLY DATE WELL COMPLETED -Depth of Well FROM “PERMIT TO DRILL WELL"
- w W o4 2 Y420 = - 95 - —
Ch 3 9 %0 ) AREST FOOT) 28 29 30 91 92 33 84 35337

first name

TOWN _FAlU kit it

STREET OR RFD > .
SUBDIVISION_-Z , SECTION ‘ __ Lot X&) BEZ
WELL LOG GROUTING RECORD c I 3 '
Not required for driven wells WELL HAS BEEN GROUTED ——
— (Circle Appropriate Box) » 3 PUMPING TEST
sgg[g;ﬁgs'gm;.ggggmgﬁﬁxmfg&m%“ TYPE OF GRQUIING MATERIAL (Circle one) - HOURS PUMPED (noarost hour) _2 5
Feer__ ] ek | cement {CIM])  sentonme cla [BC) e
DESCRIPTION (Use if water
additional sheets if needed) FROM_ TO bearing hexd & % . 0 .
: : NO..oF 8AGS_~_ 7 NO. OF POUNDS PUMPING RATE (gal. per min.) __ {00 *
Ao Seit o |3 GALLONS OF WATER 2% . METHOD USED To “}@ Cles 15
5,4‘/&7 3 /f DEPTH OF GROUT SEAL (to nearest foot) j MEASURE PUMPING RATE LD__&_,
Sodd sk N VE o L S—0 R ﬁ%a BoTTow % | WATER LEVEL (distance from land surface)
( (enter 0 if from surface) /
Goreve /'y l2s casing . CASING RECORD BEFORE PUMPING T_‘Lm ft.

e pes b Recly e 35’ types T
790 &4 ok 35 3 ap ;','?Sgﬁ?aze WHEN PUMPING _zj_;‘__zs ft.

38 38 41 45 47 51

code .
9 reed poat flecd 31 V‘/ below TYPE OF PUMP USED (for test)
( 1 air piston turbine
? e veolse MAIN  Nominal diameter  Total depth
‘f CASING  top (main) casing  of main casing . other
7 reon /’IG’"/J’ Roclf st s 5~ SKYj.E ( near«?ych » (nearest foot) cemritugal @ rotary ge‘zcr;be
sC 77 37 W
Quvdzs 5 12¢ v w6 3 68 % 70 m @ .
jet ubmersible
real h“v% eclr ; v e OTHER CASING (if used) 27
&>
é diameter depth (feet) =
inch froi t
op e 379|380 | |¥ - PUMP INSTALLED :
A DRILLER INSTALLED PUMP YES
? rees /«wl—ﬂ | 380 g $ (CIRGLE) (YES or NO)
20 B —_— IF DRILLER INSTALLS PUMP, THIS SECTION
‘MUST BE COMPLETED FOR ALL WELLS.
screen type  SCREEN RECORD TYPE OF PUMP INSTALLED —_—
or open hole PLACE (A,CJ,P,R,S,T,0) 2
el 25 il CAPACITY:
opriate .
ikt BRONZE HOLE GALLONS PERMINUTE  ___
below (to nearest gallon) 31 35
PTAS OTHER
| PUMP HORSE POWER
N - . 37 41
Cl2 DEPTH (nearest ft.) = Pl
NUMBER OF UNSUCCESSFUL WELLS:__{ 2 'I'L!"u 5 ( ntiﬁfr'ls?%w” LENGTH
- < o LD 43 - 47
3 OV 3 '—é’{— 7 7Ro CASING'HEIGHT  (circle appropriate box
WELL HYDROFRACTURED @ A 8 8 1 15 17 21 and enter casing height)
<, @ above
CIRCLE APPROPRIATE LETTER H i = % 5 5 49 "LAND SURFACE
A A WELL WAS ABANDONED AND SEALED s (nearest)
WHEN THIS WELL WAS COMPLETED Ca g below Q foot)
R 49 50 51
E

E ELECTRIC LOG OBTAINED
P TEST WELL CONVERTED TO PRODUCTION
WELL

LOCATION OF WELL ON LOT

) E SLOT SIZE 1 2 3
| HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTED IN ) SHowW PERMANENT STRUCTURE SUCH AS
;‘%%gaixgu ﬁgx:ﬁ%ﬂgﬂgﬁ&ﬁgﬁgﬁngr;sgr‘jg DIAMETER (NEAREST BUILDING, SEPTIC TANKS, AND /OR
: \ ¢ OF SCREEN INCH) LANDMARKS AND INDICATE NOT LESS
CAPTIONED PERMIT, AND THAT THE INFORMATION PRESE! ITED T
HEREIN 15 ACCURKTE AND COMPLETE 0 s GEST OF Wiy 58 &0 THAN TWO DISTANCES
KNOWLEDGE. ) from to (MEASUREMENTS TO WELL) o
©td Saw mie Py
GRAVEL PACK ;o 1
IF WELL DRILLED
AS FLOWING WELL [
INSERT F IN BOX 68 68
(MUST MATCH/SIGNATURE ON APPLIGATION) "MDE USE ONLY 7
(NOT TO BE FILLED IN BY DRILLER) R 5 o
LIC. NO.1 MWD HXL ! T (EROS.) wa © !
LU = T1 (=Y ®
- 70 ) 72 ‘; +
SITE SUPERVISOR (sign. of driller or journeyman - LOG_“ 74 75 76 4
responsible for sitework if different from pefmittee) Hiasi INDICATOR OTHER DATA o~
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- “{¢ SM?TL& wv,“
I S
L. FRANKLIN EASTERDAY, INC wap ST
o FIELD DATA SHEET P 206 FT
Date: /0// ‘//{Qé Page 1 of 1
Type of Test 24 HOUR PUMPING TEST
State Tag Fr-95_030i ouner: (ATOCTIV M ousrh P/rfq;
Losetion: o SEETRAC LA N e T
ft.well, Y@ - gpm S2O
Min Time Lével GPM Min Time | Level | GPM Min Time | Level | GPM
1| Goot |22 [roe | 3 9351 503 | oo 13nrs [ /200 730 | /oo
2 | 902 S [oo | a0 |T.yo|5A L | 22 J1anrs | R /S Y |00
3 1903|2727 |722 | 45 |9 47| S T Vo 15hes | S | /5D | /OO
g |2 07|29 | 7e2 | 50 959|239 | revlaehrs |J 00 | VY o | 7OY
5 19 of| 34 ¥ rool 55 9. SV 5Y L | ree| 18nes |30 |74 3| /20
6 | Gol|3287 | soe| 60 400|953 | ieo|g0nrs | S0 TZ P |00
7| Go7 |29 3 |re=| 90 |/0730|S¥L |/ | 22nes | /9% | 75,05 | ree
g | Sroy|asi e |ree 120 |/0o0 |2 |Jen |24nrs [ 9.3 [TS5D | 00
o | To9|36. ¥ |00 [ 150 |/ I0]42F | oo 25 K | 12030 75795l s 00
10 |9 0|32 7 |0 (180 |IQo0|L¥s |00
12 | 72029 4 | 7°° {210 |MA'PS5 6 | 20
14 | Yier |90.8 7o | 240 j oo |bb | soe
16 |9 7C H so0 | 300 L7 oo (’77, X oo
18 | 7 5|V 3| oo | 360 3oo [£9 ) |eo
20 | G QoYY ¢ |70° | 420 Yo G694 | ee
2 |G 22|45 % | oo [4go | S 7| 70,3 |/00
20 | G2Y 4L S | 7o | onrs | 6700 |70 |00
26 | 9.6 Y73 | o0 | 10nes | 2.0 7L |00
28 | 928 4% | 700 [1inrs |00 7/ 8 |/o0
30 | 9.90 | Fy & | ro0 |12nes |1 o0 D & |/00
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Type of Test

Date: /0/5’/0 b

Stdte Tag
Location:
Start Time:

L. ?RANKLIN EASTERDAY, INC
FIELD DATA SHEET

Recovery Check

FIE—9y= 0305 Ouwner:

-'Page 1 of 1

(groenad) /’7\;&%’1}7//«) ParK

THE s rmibi <dt

Water Level Below (M.P):

M.P Above Ground:

ft.well, gpm

Min | Time Level GPM Min Time | Level | GPM Min Time | Level | GPM
1 [/903/ (173, 35 )05 5.6 13hrs
2 7632 |1X .6 40 ote | g5 l4hrs
3 |/0.23 7.0 45 s Y5 e 15hrs
4 |r037 1.5 50 ) 2o |4 16hrs
5 |27 31.0 55 |/ oS 18hrs

6 |n 3k | 70.5 60 i Sal3) 20hrs
7 1237 | 7Jo.0 90 Judoa| 30, 0 22hrs
g | 028 | 6945 120 |09 2%, 24hrs
g |0.39 | 9.0 150 |/ree | 2578

10 |76,92 | 6%.95 180 |13 |22, ¢ .

12 [092 ] 6713 210

14 |20 %7 | 6&4.4 240

16 |0 7| §5.0 300

18 | /09?2 | 63.8 360

20 |s8750 | 636 420

22 |70/52 0 b5 480

24 |/0.5Y 60,0 9hrs

26 7056 | 5%9.% 10hrs

28 | 05| 5.3 1lhrs

30 |70 | 5CA 12hrs
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